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Abstract. Seasonal influenza remains a major cause of acute respiratory morbidity, excess
hospitalization, and preventable mortality worldwide, especially among older adults, young
children, pregnant women, people with chronic diseases, and healthcare workers. This article
reviews current evidence on the effectiveness of vaccination and non-pharmacological measures
in seasonal influenza prevention. The manuscript was prepared as a structured narrative review
in IMRAD format using contemporary recommendations of the World Health Organization and
the U.S. Centers for Disease Control and Prevention, together with systematic reviews,
randomized trials, and recent vaccine effectiveness reports. The evidence shows that annual
vaccination remains the most effective single preventive intervention and reduces medically
attended influenza, hospitalization, and disease severity, although protection varies by age,
circulating subtype, and antigenic match. Modern preventive strategy has moved toward more
individualized vaccine selection for specific populations, including the use of enhanced
formulations for older adults where available. Non-pharmacological measures, including hand
hygiene, respiratory etiquette, staying home when ill, improvement of indoor air, surface hygiene,
and the selective use of well-fitted masks, provide complementary benefit, particularly during
periods of high transmission, in crowded settings, and in households or institutions with
vulnerable persons. At the same time, evidence from randomized trials indicates that the effect of
masks and hand hygiene alone may be modest when interventions are implemented late or
adherence is poor. The most rational modern approach is therefore not to oppose vaccination to
non-pharmacological measures, but to combine them in a layered prevention model. Such a
model is especially important for high-risk groups, outbreak control, and seasons in which
vaccine effectiveness is suboptimal.
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IOPEKTUBHOCTDb BAKIIMHBI U HE®PAPMAKOJIOIT'HYECKHUX MEP B
IMPO®PUJITAKTUKE CE3OHHOI'O I'PUIITIA: COBPEMEHHBIE JAHHBIE
AnHoTanusi. Ce30HHBI TPHUIINT OCTAETCA OJHOM W3 BEAYHIMX MPUYUH OCTPBIX
pecnupaTtopHbIX 3a00JeBaHMA, H30BITOYHON TOCHHUTAIM3AIMNA M MPEIOTBPATUMON CMEPTHOCTH
BO BCEM MHpE, OCOOEHHO Cpeau MOXHIBIX JIIOJEH, NeTeld paHHero BO3pacTa, OepeMEHHBIX
JKCHIOWH, JUI C XPOHHYCCKUMHU 3a00JIEBAHUSIMU U MCAUIIMHCKUX pa6OTHI/IKOB. B crarbe
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000011IeHBI COBPEMEHHBIE AaHHBbIE 00 A(h(PEKTUBHOCTH BaKIMHAMK M HEPapMaKOIOTHYECKUX
Mep B Npo(WIAKTHKE CE30HHOTO TpHIna. Pykomuch MOAroToBlIieHA B ¢opmare
CTPYKTYPUPOBAHHOTO HappaTHBHOTO 0030pa 1o cxeme IMRAD ¢ ucnosp30BaHuEM aKTyalbHBIX
pekoMenanuii BcemMupHO# opraHusanuu 31paBooxpaHeHuss W I[eHTpOB MO KOHTpOIO H
npodunaktuke 3aboneBanuii CIIIA, a Takke cucTeMaTHUeCKUX 0030pOB, PaHIOMHU3UPOBAHHBIX
UCCIIC/IOBAaHWI W HEIAaBHUX OTYETOB 00 3(D(PEeKTMBHOCTHM BakIWH. AHAJIN3 MOKAa3bIBAET, YTO
©KErofHas BaKIMHAIUS oOcCTaercs HamOonee APQPEKTUBHBIM  OTIACIBHBIM  METOJOM
NpOQUIAKTUKY ¥ CHIDKAET YacTOTy OOpalIeHu 3a MEAUIIMHCKOM MTOMOIIBIO TI0 TTOBOAY TPHIINA,
TOCHUTAIM3AIMNA U TSDKECTh 3a00JI€BaHUs, XOTSl YPOBEHb 3alIUTHI BApbUPYET B 3aBUCUMOCTH OT
BO3pacTa, LHUPKYJIUPYIOIIErO MOATHIIA BUPyCa W AaHTUTEHHOTO cooTBeTcTBUA. CoBpeMeHHas
cTpaTerusi mMpoGUIAKTHKY BCE Yallle MPEIIoaracT WHIUBHyaTH3UPOBAHHBIN BHIOOP BaKIIMHBI
JUTSL OTJICJIBHBIX TPYIIN HACEJICHUS, BKJIFOYAsl NCIIOJIb30BAHNE YCUIICHHBIX (DOPMYIT JUIs TTOXKUIIBIX
NAIMEHTOB TaM, IJIe OHH JOCTYIHBI. Hedapmakomornyeckue Mephl, TaKUe KaK TMTHCHA PYK,
pEeCIMpaTOPHBINA ATHKET, MPEObIBAHUE JIOMa BO BpeMsl OOJIC3HH, YIyUIIEHUE KaueCcTBa BO3/1yXa B
MIOMEIICHUX, TUTHEHA MOBEPXHOCTEH M M30MpPaTENbHOE MPUMEHEHHE XOPOIIO MPHIICTarOIINX
MacoK, 00eCHeunBaIOT JOMOJHUTENBHBINA NMpodriakTudeckuii 3QpQeKT, 0COOCHHO B TEPHOIBI
BBICOKOW 3a00JIEBaEMOCTH, B YCIOBHUSIX CKYYCHHOCTH M B CEMbBAX WIH YYPEKICHHSIX, IJIe
HAXOMATCS yA3BUMBIC JHUIA. B TO ke Bpems NaHHBIC PaHIOMHU3UPOBAHHBIX HCCIIEIOBAHHMA
MIOKa3bIBAIOT, YTO 3(PPEKT TOIHKO MACOK U TUTHEHBI PYK MOXET ObITh YMEPEHHBIM, €CIIH MEPhI
BBOJATCS TO3/JIHO WJIM COOJIOMAIOTCS  HENocienoBaresibHo.  Hawmbosee  palroHalbHBINA
COBPEMCHHBIM  MMOAXOJ] COCTOMT HE B  MNPOTHBOIOCTABICHWW  BakIWHAIMK U
He(papMaKOJIOTHYECKUX MEp, @ B MX COYCTAaHUH B MOJICIM MHOTOYPOBHEBOW MPO(DUIAKTHKH.
Taxast Mozienb 0OCOOEHHO BakKHA ISl TPYII BHICOKOTO PHCKA, KOHTPOJISl BCIIBIIIEK U CE30HOB, B
KOTOPBIX 2P PEKTUBHOCTH BAKIIMHBI OKA3bIBACTCS HEJJOCTATOYHOM.

KawueBble ci10Ba: Ce30HHBIN TPHIII, BAaKIIMHA POTUB TpHIIa, 3Q(HEKTUBHOCTh BaKIIUHBI,
HeapMaKoJIOrHueCcKre Mephl, TUTHEeHA PYK, MACKH, BEHTHJISIINS, TPOPIIAKTHKA

INTRODUCTION

Seasonal influenza continues to place a substantial burden on public health systems because
it affects all age groups, recurs annually, and can rapidly lead to complications in vulnerable
populations. Although influenza is often perceived as a self-limited illness, it remains associated
with a considerable number of outpatient visits, hospital admissions, work and school
absenteeism, and excess mortality during epidemic periods. The burden is unevenly distributed,
with the highest clinical risk observed in older adults, children younger than five years, pregnant
women, people with chronic diseases, and individuals with immunosuppression [1, 4, 5].

In modern preventive medicine, vaccination is considered the central strategy for reducing
the burden of seasonal influenza. However, contemporary clinical practice has moved beyond a
single-measure model. Alongside annual vaccination, public health agencies increasingly
emphasize hand hygiene, respiratory etiquette, staying home during acute illness, indoor air
improvement, environmental cleaning, and, in selected situations, mask use. The practical
question is no longer whether one approach should replace the other, but how these measures
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should be combined to achieve the greatest preventive effect in routine seasons and during
periods of increased viral circulation [2, 11, 12].

The present article aims to summarize current evidence on the effectiveness of vaccination
and non-pharmacological measures in seasonal influenza prevention and to analyze their place in
a modern layered prevention strategy.

MATERIALS AND METHODS

This article was prepared as a structured narrative review in accordance with the IMRAD
format. The review was based on contemporary publications and public health guidance
documents addressing seasonal influenza prevention. Priority was given to the World Health
Organization position paper on influenza vaccination, current CDC and ACIP recommendations,
recent vaccine effectiveness reports, systematic reviews, meta-analyses, and randomized
controlled trials that assessed vaccination or non-pharmacological interventions in community
and household settings [1, 2, 3, 6, 7].

The analysis focused on four domains. The first domain was the preventive value of
seasonal influenza vaccination in the general population and in high-risk groups. The second
domain was the role of modern vaccine platforms and targeted vaccine selection in vulnerable
populations. The third domain was the effectiveness of non-pharmacological interventions such
as hand hygiene, respiratory etiquette, surface hygiene, ventilation, staying home when ill, and
mask use. The fourth domain was the practical integration of these measures into a layered
prevention model.

RESULTS

The reviewed evidence confirms that vaccination remains the most effective single
intervention for preventing seasonal influenza and its serious outcomes. WHO continues to
recommend seasonal influenza vaccination programs based on local disease burden and
programmatic feasibility, while identifying health workers and older adults as the highest-
priority groups, with pregnant women, individuals with chronic medical conditions, and children
aged 6 to 59 months also considered priority populations [1]. CDC and ACIP currently
recommend annual influenza vaccination for all persons aged six months and older without
contraindications, with vaccination ideally offered during September or October and continued
while influenza viruses are circulating [2].

Modern vaccination strategy is increasingly personalized. Traditional egg-based inactivated
vaccines are still widely used, but current prevention policy also includes cell-based,
recombinant, adjuvanted, high-dose, and live attenuated formulations. This diversification
reflects an important shift in preventive thinking. The goal is no longer only to vaccinate broadly,
but also to improve protection in groups whose immune response may be weaker or whose risk
of severe disease is higher. For example, current ACIP guidance gives preference to high-dose
inactivated, recombinant, or adjuvanted vaccines for adults aged sixty-five years and older where
these options are available [2]. WHO also recognizes the growing role of enhanced vaccines for
older adults in settings that can support their use [1].

The protective effect of seasonal influenza vaccination is not fixed from one year to another.
It depends on the match between vaccine strains and circulating viruses, the dominant subtype in
a given season, host factors, and previous exposure history. Nevertheless, even when
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effectiveness is imperfect, vaccination usually reduces the probability of medically attended
influenza, hospitalization, and severe outcomes. CDC’s interim estimates for the 2024-2025
season showed that vaccination lowered the risk of influenza-associated outpatient visits and
hospitalization in both children and adults, with reported estimates against hospitalization
reaching from forty-one to fifty-five percent in adults and from sixty-three to seventy-eight
percent in children and adolescents across participating networks [3]. These findings are
consistent with broader CDC summaries indicating that annual vaccination reduces influenza
illness, hospitalization, and even flu-related death, while also decreasing disease severity among
breakthrough cases [4].

The benefit of vaccination is especially important in populations at increased risk of
complications. Current CDC guidance highlights older adults, very young children, pregnant
women, people with asthma, chronic lung disease, heart disease, kidney disease, liver disease,
diabetes, neurologic disorders, obesity, immunosuppression, and residents of long-term care
facilities as groups with higher risk of severe influenza outcomes [5]. In these populations,
vaccination has a dual role. It lowers the probability of infection and also reduces the likelihood
that infection will progress to decompensation of underlying disease, pneumonia, or
hospitalization [4, 5].

Non-pharmacological measures remain relevant because vaccine-induced protection is
never absolute, vaccine uptake is incomplete in many communities, and influenza transmission
often occurs in households, schools, workplaces, and healthcare settings before laboratory
confirmation is established. The most consistently recommended measures include hand hygiene,
cough etiquette, reducing close contact with others during illness, cleaning frequently touched
surfaces, and improving ventilation or air filtration in indoor environments [11, 12]. These
interventions are biologically plausible, low-cost, and broadly applicable, especially in seasons
with intense circulation or in settings where vulnerable individuals are present.

The evidence base for non-pharmacological measures, however, is more nuanced than the
evidence base for vaccination. A 2025 systematic review and meta-analysis of household
influenza interventions found limited randomized evidence that hand hygiene and face masks
substantially reduce within-household transmission once an index case is already present,
although some studies suggested that these measures may delay or reduce transmission when
implemented very early after symptom onset [6]. The 2023 Cochrane review on physical
interventions for respiratory viruses similarly concluded that randomized trial evidence for
masks and hand hygiene is affected by heterogeneity, variable adherence, and methodological
limitations, which makes the overall effect uncertain rather than definitively absent [7].

Earlier randomized trials provide useful clinical nuance. In a household cluster-randomized
trial, Cowling and colleagues reported that facemasks and hand hygiene appeared more
beneficial when introduced within thirty-six hours of symptom onset in the index case [8]. In a
university-based randomized intervention trial, Aiello and colleagues found that face masks
combined with hand hygiene reduced rates of influenza-like illness over the observation period,
supporting the concept that combined interventions may perform better than single measures
when adherence is adequate [9]. A systematic review and meta-analysis focused specifically on
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hand hygiene also concluded that community-based hand hygiene can reduce the risk of
influenza virus infection, although the size of effect varies across settings and studies [10].

Cleaner indoor air has become a more visible component of respiratory virus prevention in
recent guidance. Both CDC and the U.S. Environmental Protection Agency emphasize that
bringing in outdoor air, improving mechanical ventilation, optimizing HVAC filtration, and
using fans or exhaust systems can help reduce the concentration of airborne respiratory viruses
indoors [11, 12]. Ventilation alone is not sufficient to prevent transmission, but current evidence
and public health guidance support its use as part of a broader layered strategy, particularly in
homes, schools, offices, and healthcare environments during periods of elevated respiratory virus
activity [11, 12].

DISCUSSION

The main finding of this review is that vaccination and non-pharmacological measures
should not be viewed as competing strategies. Seasonal influenza prevention is most effective
when built on a layered model in which vaccination provides the primary biologic protection and
non-pharmacological measures reduce exposure risk and secondary spread. This model is
especially important because influenza vaccine effectiveness varies by season. A year with
moderate vaccine effectiveness does not negate the value of vaccination. On the contrary, it
strengthens the rationale for combining vaccination with everyday preventive behaviors and
environmental measures [2, 3, 4].

Another important point is that the effectiveness of non-pharmacological measures is highly
dependent on timing, adherence, and context. Randomized trials that fail to show a large average
effect do not necessarily mean that these measures are useless in practice. Influenza transmission
often begins early, sometimes before interventions are adopted consistently. Household studies
in particular are vulnerable to delayed implementation, incomplete compliance, and behavioral
contamination between study groups. This helps explain why pooled estimates are often modest,
while clinically meaningful benefit may still exist when measures are introduced promptly, used
correctly, and combined rather than applied in isolation [6, 7, 8, 9].

From a practical standpoint, modern influenza prevention should be risk-stratified. For the
general population, annual vaccination remains the first recommendation. During community
outbreaks or in settings with crowded indoor contact, hand hygiene, respiratory etiquette, staying
home while febrile or acutely ill, and cleaner air measures should be reinforced. In households
with infants, older adults, pregnant women, or immunocompromised members, an additional
layer such as mask use during close indoor contact may be justified, especially at the beginning
of illness in an index case. In hospitals, long-term care facilities, and similar institutions, the
threshold for combining measures should be even lower because the consequences of
transmission are greater [1, 2, 5, 11, 12].

The reviewed evidence also highlights the growing importance of targeted vaccination
strategies. The expansion of recombinant, cell-based, adjuvanted, and high-dose vaccines reflects
an effort to improve effectiveness in specific groups rather than relying only on universal
recommendations. This shift is clinically meaningful for older adults and for health systems that
seek to reduce influenza-related hospitalization during severe seasons [1, 2]. Therefore, the
modern approach to influenza prophylaxis can be summarized as adaptive and population-
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sensitive. It prioritizes the right vaccine, for the right person, at the right time, while maintaining
simple non-pharmacological practices that reduce transmission opportunities.

This review has limitations. It is a structured narrative review rather than a de novo
systematic review. In addition, some guidance documents are country-specific and therefore
reflect the organization of particular health systems. Nevertheless, the central conclusions are
stable across sources. Vaccination remains the cornerstone of prevention, while non-
pharmacological measures have a complementary role that becomes especially relevant when
risk is high, uptake is incomplete, or transmission intensity increases.

CONCLUSION

Seasonal influenza prevention in modern clinical and public health practice should be based
on a layered strategy rather than on a single intervention. Annual vaccination remains the most
effective standalone measure and has the strongest evidence for reducing illness, hospitalization,
and severe outcomes. At the same time, hand hygiene, respiratory etiquette, cleaner indoor air,
staying home during acute illness, environmental hygiene, and selective mask use add practical
value, especially in high-risk groups, crowded settings, and early household exposure.

The available evidence supports a balanced conclusion. Vaccination should remain the
central pillar of seasonal influenza prophylaxis, while non-pharmacological measures should be
used as rational complements rather than symbolic alternatives. The most effective prevention
model is therefore one that combines immunization with timely behavioral and environmental
measures adapted to the level of risk, the clinical setting, and the epidemiologic characteristics of

the season.
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